A miniature quacfrupole mass spectrometer array has been designed and tested. It consists of 16 rods in a 4 x 4 array. The ionizer is of a miniature Niertype, and the detector is a channel-type multiplier. The demonstrated mass range is 1-300 u, and the resolution of the system is 0.1-0.5 u (FWHM), or rx#Am = 600. The present sensitivity is measured and calculated to be approximately 1 x 10'2 counts/torrsec. Applications to NASA missions will be outlined, along with military and commercial uses.
INTRODUCTION
Applications of a small quadruple massspectrometer array (QMSA) are many, especially if a parallel path of electronics miniaturization is followed. Space-based applications include the following: monitoring for major and trace species in the Shuttle and Space Station air locks and cabins, monitoring the modification of the low-earth orbit plasma by Shuttle or Space Station (including any spacecraft leaks), monitoring major and trace species in long-duration human missions to the Moon, Mars and beyond where mass, volume, and power are at a premium; and carrying out studies of the atmospheres, ionospheres and magnetospheres of the outer planets. Earth-based applications include protection of military sites against nerve-and blister-agent attacks, environmental monitoring, analytical chemistry, and residual-gas analysis. Because of the small size of the sensor, one may now envisage spectrometers at multiple locations.
MAIN SECTION
Described herein is a miniature quadruple mass spectrometer array in which the ionizer, rods, and detector regions were scaled downwards in size in such a way that mass range and resolution were not sacrificed, and the sensitivity was held comparable to that of its larger commercial cousins. The QMSA consists of 16 rods in a 4 x 4 array to form nine separate quadrupolar regions. Each rod is 25 mm long and 2 mm diameter. The ionizer is of a miniature Niertype design, and the detector is a channel-type electron multiplier.
The 
